The genus Cycas is reviewed for Indonesia. Ten species are enumerated, two of them new (C. sundaica, C. montana). Lectotypes are designated for Cycas Subsection Endemicae, C. glauca, C. circinalis subsp. riuminiana var. curranii forma maritima J.Schust. The species are placed within an infrageneric classification previously outlined. Distribution of all taxa is mapped, and a key to species provided. Extensions into Malaysia (C. edentata) and Papua New Guinea (C. apoa, C. papuana, C. scratchleyana) are discussed under the species. Previous recordings of C. circinalis from Indonesia are discussed.
Introduction
The genus Cycas is the single constituent genus of the family Cycadaceae, itself the basal lineage of the living cycads or Cycadophyta (Stevenson 1992) . It is also the sole living cycad group occurring in Asia. The only known fossil evidence for this genus is from the Eocene of China and Japan, and this, together with the occurrence of all major lineages in the genus in mainland Asia, supports a long-term presence and probable origin of this genus in that region (Hill 1995b ). Cycas consists of about 100 species, chiefly IndoChinese (about 40 species) and Australian (27 species). The genus also occurs in the Malesian region, Japan and India, extending to Micronesia and Polynesia, Madagascar and East Africa. Plants are commonly understorey shrubs in forest, woodland or savanna habitats. Ten species are known in Indonesia.
The cycad flora of Indonesia is relatively sparse in comparison to Indochina and northern Australia, both of which show extensive local radiations. A similar but smaller radiation, however, appears to have occurred in the Sunda region (Nusa Tenggara) of Indonesia.
Examination of existing herbarium material of the genus Cycas L. from Indonesia shows that most specimens are sterile, often incomplete and often hard to assign to any described taxon or even subsection of the genus. This has contributed to the taxonomic confusion, with a number of valid taxa being put into synonymy with unrelated taxa, based upon examination of sterile specimens and inaccurate illustrations. This also highlights the necessity of field studies in this group.
The notorious Asian cycad scale insect Aulacaspis yasumatsui, has been introduced to Timor and is already widespread on Java and Bali. However the wasp that is predatory on the scale seems to be absent from these islands. A similar scenario has occurred in wild cycad populations in Guam and Taiwan (IUCN Cycad Specialist Group 2006) as well as in the U.S.A where the scale is rapidly killing many cultivated cycads (Howard et al. 1999) . There is evidence that this pest was introduced many years ago as the once extensive Cycas collection in Bogor Botanic Garden, Java, was completely wiped out long ago. The scale is established in West Timor but as yet no scale has been found outside the capital Koupang.
One Indonesian species only (C. celebica) was listed in the now out-of-date (for this region) IUCN 1997 Red Book of Threatened Plants (Walter & Gillet 1998 ). This has now been shown to be conspecific with C. rumphii (see below), and is not regarded as seriously threatened. Species treated below are allocated provisional conservation status codes under the new coding system devised by the IUCN (Criteria Version 3.1: IUCN 2001) . Conservation status of all species is summarised in Table 1 .
Taxonomic treatment
Cycas L., Sp. Pl.: 1188 (1753 .
Type: C. circinalis L.; lectotype designated by Stevenson in Jarvis et al. (1993) .
Dioecious palm-like shrubs with aerial or subterranean, pachycaul, cylindrical stems clad with persistent frond-bases. Fronds loosely pubescent when young, pinnate, spirally arranged, produced in seasonal growth flushes interspersed with cataphylls, lower pinnae often reduced to spines. Longitudinal ptyxis erect or rarely reflexed, horizontal ptyxis circinate. Pinnae with a single thick midrib and no lateral veins; stomata confined to abaxial surface in most species; individual ptyxis involute. Trichomes transparent, branched or simple. Leaves with vascular traces girdling stems, girdling traces not present in cataphylls or megasporophlls. Microsporophylls aggregated into determinate cones and bearing numerous microsporangia (pollen-sacs) on abaxial surfaces, with a simple sterile apex, which is often produced into an upturned spine; microsporangia opening by slits; pollen cymbiform, monosulcate. Megasporophylls spirally arranged in an indeterminate terminal rosette with the central axis continuing vegetative growth. Ovules two to many (rarely one), marginally inserted on the stipe and directed obliquely outwards (ascending); sporophyll apically dilated into a pinnatifid, pectinate, toothed or entire lamina. Seeds with a yellow, orange or brown fleshy outer sarcotesta, 
Cycas subsection Cycas
This subsection of about 12 species is defined by the absence of a spongy endotesta, the presence of fibres in the sarcotesta, and the narrow megasporophyll lamina. Seeds have not been seen in Cycas javana and C. montana, but they fit this section in other ways (leaf and megasporophyll characters), and are assumed to possess the fibrous sclerotesta of the group. The group (subsection) ranges from India and Sri Lanka to Luzon, and south and east to New Guinea. Most representatives are plants of closed forests, usually on ridges away from the coast. Four species occur in Indonesia (Fig. 1 ).
1.
Cycas apoa K.D. Hill, Austral. Syst. Bot. 7(6): 553-554 (1994) .
Type: Indonesia, Papua, Babrongko, S. coast of Lake Sentani, G. Iwanggin BW 5245, 4 Apr 1957 (holo CANB; iso A, BRI, LAE, L).
Literature: de Laubenfels and Adema (1998 as C. scratchleyana) Illustration: Hill (1994a, fig. 9 ).
Etymology: a rendering of the local vernacular name for this taxon in the Kaka language, as spoken around the Sepik estuary in north-western New Guinea. It is pronounced AP-wah, with the first syllable stressed but short, as in 'cap' .
Vernacular: handambo (Sentani language), apoa (Kaka language, Kasmin village) (Hill 1994a) .
Stems arborescent, to 2.5 m tall. Leaves bright green, highly glossy, 180-250 cm long, flat (not keeled) in section (opposing pinnae inserted at 180° on rachis), densely and loosely tomentose with white and orange trichomes shedding as leaf expands; terminated by a spine or paired leaflets to 4 mm long; petiole 35-60 cm long, glabrous, spinescent for 80-100% of length; basal leaflets not gradually reducing to spines, 140 mm long. Median leaflets simple, strongly discolorous, 220-320 mm long, 11-15 mm wide, inserted at 70-80° to rachis, decurrent for 7 mm, narrowed to 2.5 mm at base (to 20% of maximum width), 13 mm apart on rachis; section flat; margins slightly recurved, often undulate; apex softly acuminate, not spinescent; midrib raised above, raised below. Historical notes: included in C. scratchleyana by de Laubenfels and Adema (1998) .
Distinguishing features:
Cycas apoa is distinguished by the thin leaflets with narrow bases and no laminar hypodermis, continuous adaxial and abaxial hypodermis and strongly undulate margins, and the small megasporophyll lamina with reduced or no lateral spines (Fig. 2) . Cycas scratchleyana from the southern side of New Guinea shares the thin, undulate leaflets, but has a much larger and relatively broader megasporophyll apex with numerous clearly defined lateral spines. The two also share continuous adaxial mesophyll and sometimes continuous abaxial mesophyll. The midrib is also narrow and usually sharply raised in both taxa. This is the species sometimes referred to as C. circinalis in northern coastal New Guinea (Borrell 1989). Fig. 1 . Distribution of the genus Cycas in Indonesia. Lindstrom, Hill and Stanberg Although the reduced lateral spines on the megasporophyll are given as a diagnostic character, some cultivated plants have shown distinct small lateral teeth on the sides of the apical spine on the megasporophyll. However, these teeth are not present on the main part of the lamina.
Distribution and habitat: known from northern coastal New Guinea, from the Huon Peninsula west to the Jayapura Regency (Fig. 1 ). This species occupies much the same geographic range as C. rumphii in this area, and detailed field study would be required to determine the controls on distribution. Cycas rumphii is, however, a primarily littoral species, whereas C. apoa apparently occurs away from the littoral zone.
This species and C. scratchleyana were included in subsection Rumphiae by Hill (1994a) on the basis of the limited and apparently mixed seed collections then available. At that time, section Cycas was not known to extend beyond Malaysia. More recent, collections and further studies have clearly established placement of these species and C. javana in subsection Cycas (sensu Hill 1995b), and dramatically extended the known range of this subsection.
Sporadic and scattered, in more or less closed mesophyll forest in wet lowland areas, sometimes in seasonally inundated sites but more often on low ridges. White (1923, as C. circinalis) , de Laubenfels & Adema (1998 ), Hill (1994a .
Illustrations: Mueller (1885b), Schuster (1932, fig 10K) , Hill (1994a, fig. 13 
a b c
This species has been poorly understood since it was first described. Subsequent authors have generally ignored the name C. scratchleyana, most commonly using the name C. circinalis (Lauterbach 1900 , White 1923 Schuster's treatment has not been generally followed, although attempts to follow it in the Pacific were made by Smith (1979) and Kanehira (1938) . More recently, there has been a tendency to apply the names C. rumphii, C. circinalis and, to a lesser extent, C. media R.Br. somewhat uncritically, including to specimens of C. scratchleyana (Paijmans 1976 ; specimen determinations in LAE, CANB, L, BO). The treatment of Cycas by de Laubenfels and Adema (1998) Distinguishing features: nearest to C. apoa, from which it is distinguished as discussed above. Distinguished within the genus by the relatively large, ovate megasporophyll lamina with numerous short to medium-length lateral spines, the long, narrow, thin leaflets that lack hypodermis and are frequently very strongly undulate, and the usually wholly spinescent petiole. Adaxial mesophyll is continuous across the usually narrow and strongly raised midrib, and abaxial mesophyll also is sometimes continuous. Some specimens display broader, harder leaflets with scattered laminar hypodermis, probably as an environmental response to higher light conditions. Some specimens from around Port Moresby also show somewhat narrower, harder and slightly keeled leaflets with a harder and glossier cuticle, and are interpreted as the products of hybridism with C. campestris K.D.Hill.
Distribution and habitat: widespread in eastern New Guinea, extending from nearcoastal sites to foothills, from Milne Bay west to western Irian Jaya and Maluku, apparently mainly on the southern catchments ( Fig. 1 ). Collections from Irian Jaya are limited, and the species is probably more abundant than is suggested. The range also may extend further to the west. Often a species of higher elevations (to over 900 m), usually on slopes or ridges in more or less closed, moist forests, but also extending to similar forests on stabilised calcareous coral-sand dune country and nearby headlands, particularly in the east of the range.
Plants from the far west of the known range (Buwalda 4622) from the Tanimbar group) show a somewhat narrower megasporophyll lamina, but still with the distinct dentition of C. scratchleyana. These may represent regional variation, some degree of intergradation with C. javana, or another taxon. Widespread regional political unrest has rendered this locality off limts for some time now. These plants require further investigation, but are here treated as a regional variant of C. scratchleyana until such time as they can be adequately investigated. Laubenfels and Adema (1998, fig 2) .
Etymology: from the island of Java, with the Latin suffix -ana, a connection, referring to its occurrence on and initial collection from Java.
Stems arborescent, 2-4 m tall, 15-20 cm diam. at narrowest point. Leaves dark to mid green, highly glossy, faintly bluish as expanding, to 205 cm long, flat (not keeled) in section (opposing pinnae inserted at 180° on rachis), with c.146 leaflets, with brown or orange-brown tomentum shedding as leaf expands, terminated by a spine to 6 mm long or paired leaflets; petiole 30-60 cm long (15-25% of total leaf length), glabrous, spinescent for 40-90% of length; basal leaflets not gradually reducing to spines. Median leaflets simple, strongly discolorous, 240-370 mm long, 10-15 mm wide, inserted at c. 50° to rachis, narrowed to 2.5-6 mm at base (to 20-35% of maximum width); section flat; margins slightly to moderately recurved; apex acute, not spinescent; midrib raised above, raised below. Cataphylls linear, soft, rich orange-brown pilose. Pollen cones ovoid, orange or brown; microsporophyll lamina firm, not dorsiventrally thickened, apical spine prominent, sharply upturned. Megasporophylls 22-36 cm long, browntomentose, tomentum persistent; ovules 2-8, glabrous; lamina lanceolate, 60-100 mm long, 11-30 mm wide, regularly dentate; with 12-30 pungent lateral spines 5-20 mm long, 1-2 mm wide; apical spine distinct from lateral spines, 10-65 mm long, 1.5-3 mm wide at base. Seeds not seen. Fig. 2 .
Historical notes: described in 1842 as a variety of C. circinalis by Dutch botanist Miquel. Miquel later subsumed this variety into C. rumphii, and no further note was made of it until the present decade when de Laubenfels raised this to species in 1996. The treatment of this species by de Laubenfels and Adema (1998) is essentially correct.
Distinguishing features: the lack of any spongy endotesta and the narrow, regularlytoothed megasporophyll lamina distinguish this species.
Distribution and habitat:
Cycas javana is apparently a Javan endemic (Fig. 1) . Plants occur in closed evergreen forest, inland, often near streams in mountain areas. Populations also persist in disturbed areas.
Conservation status: much of the original habitat of this species has been cleared for agriculture. Although healthy populations remain in some higher areas, the appropriate recommended status would be NT. 
Distinguishing features:
Cycas montana is distinguished from other species in the region by the absence of a spongy endotesta, the green (non-glaucous) leaves, the persistent brown tomentum on the petiole, and the stiff, narrow leaflets.
Distribution and habitat: endemic on Flores (Fig. 1) , restricted to inland montane forests at higher altitudes. This subsection is uniquely defined by the presence of a layer of spongy tissue within the seed. Another potentially synapomorphic character defining this group is the 2-year seed maturation period, although this has been confirmed only for C. seemannii A. Br., C. thouarsii R. Br. Ex Gaudich.and C. bougainvilleana K.D.Hill. All other species of Cycas for which data is available have a maturation period of less than one year.
Distribution is very wide, extending from Africa to Fiji and Tonga, and from New Guinea north to southern coastal Indochina. Four species occur in Indonesia.
The spongy endotesta causes seeds to be buoyant, and has been proposed as a dispersal mechanism (Dehgan & Yuen 1983) . This dispersal mechanism has been interpreted as a cause of the taxonomic complexity of this group, with successive colonisation events producing the high local variability in some populations and the very different forms sometimes occurring in close proximity (Hill 1994a , Fosberg & Sachet 1975 Illustrations: Hill (1999) . Stem erect, unbranched or occasionally branching 2 to 3 times at base, to 5 m tall, 12-30 cm diam. at narrowest point. Leaves olive-green, glossy, 180-300 cm long, slightly keeled in section (opposing leaflets inserted at c. 150° on rachis), with 100-200 leaflets, glabrous; rachis terminated by paired leaflets or a spine c. 3 mm long; petiole 27-62 cm long (20-35% of total leaf length), glabrous, spinescent for 80-100% of length; basal leaflets not gradually reducing to spines. Median leaflets simple, glabrous, moderately discolorous, often strongly falcate, 170-300 mm long, 7.5-13 mm wide, inserted at 60-70° to rachis, decurrent for 5-7 mm, narrowed to 3-4 mm at base (to 45% of maximum width), 11-17 mm apart on rachis; keeled in section; margins slightly recurved; apex acuminate, not spinescent; midrib strongly raised above, green, slightly raised below; leaflets tapering gradually from near midpoint to base; tomentum loose and shed early. Cataphylls broadly triangular, soft, 40-70 mm long, with short, erect mid-brown indumentum. Pollen cones not seen. Megasporophylls 19-27 cm long, mid-brown-tomentose; ovules 4-6, glabrous; lamina narrowly triangular, 60-70 mm long, 22-32 mm wide, shortly pectinate, with 16-28 more or less pungent lateral spines 7-12 mm long; apical spine distinct from lateral spines, 15-28 mm long, 2.5-4 mm wide. Seeds flattened-ovoid, 42-46 mm long, 25-34 mm wide; sarcotesta orangeyellow, not pruinose, fibrous layer absent; sclerotesta not or weakly apically crested; thin spongy layer present. Fig. 4 .
Distinguishing features: the spongy endotesta places this species unmistakably in the Cycas rumphii group (subsection Rumphiae, Hill 1994a), although it differs markedly in many other respects. The small seeds are not typical of this group, and neither are the distinct long lateral spines on the megasporophyll lamina, the keeled leaves or the narrow, falcate pinnae.
Distribution and habitat:
Cycas falcata is known from two localities on the main island of Sulawesi and from Kabaena Island off the south-eastern coast of Sulawesi (Fig. 1) . It occurs in habitats ranging from closed forest to open short tree savanna with grasses dominant, in full sun to heavy shade, over limestone or serpentinite substrates.
The habitat of this species is quite different to the habitats of other species in the C. rumphii group, which generally occur in near-coastal situations (Hill 1994a) . Aquatic dispersal and the consequent coastal distribution are general features of this group. The departure of this species from the general state can be best regarded as an evolutionary advance, represented by the colonisation of a new and different site. Although many cycads are either calciphiles or serpentiniphiles (Hill 1995b (Hill , 1998 , such habitat preference can be seen from this example to be derived rather than ancestral conditions, and is a condition that has arisen independently on more than one occasion.
The deeply dentate or shortly pectinate megasporophyll is another feature not known elsewhere in subsection Rumphiae. Similar megasporophylls occur in the forest species C. macrocarpa Griff. from Thailand and peninsular Malaysia, and C. riuminiana Porte ex Regel from the Philippines. These however lack the spongy endotesta and possess a fibrous sarcotesta not evident in subsection Rumphiae. A hybrid origin between one species of subsection Rumphiae and one of subsection Cycas cannot be demonstrated at this stage, but is not out of the question. (Stafleu & Cowan 1983) . This leads to the conclusion that Miquel did not have either live plants or herbarium specimens available and that he relied strictly on the plates in Rumphius's work for his description. However, Hill (1994a) pointed out that one of the illustrations of Rumphius (1741) shows rather distinct lateral teeth on the megasporophyll. This does not entirely accord with other collections from the Moluccas and the larger teeth may be the artist's interpretation. De Laubenfels and Adema (1998) pointed out that recently collected material of C. rumphii cited by Hill (1994a) shows variation in the megasporophylls in that some have teeth while others do not. Besides the megasporophyll, other characters in these illustrations are inconsistent with collections from the type locality; specifically the overall shape of the megasporophyll lamina, the short spine on the megasporophyll tip, the clearly visible spines on the petiole and the fact that the seeds do not show any spongy layer. All of these characters could be the artist's interpretation, but it is more probable that the drawing was done from different plants, possibly even different species. Plate 22, overall much more resembles C. scratchleyana, a species that is found in the area and on neighboring Ceram. Both plates have been cited as the type (Hill 1994a; de Laubenfels, 1998 Warburg (1900) also recognised the presence of a coastal taxon in New Guinea (including the Province of Papua, Indonesia), assigning it to C. rumphii. This taxon has also been assigned to C. circinalis (White 1923) .
Distinguishing features: distinguished by the broad, falcate, hard, glossy leaflets with relatively broad bases, present but discontinuous laminar hypodermis, the relatively long and usually wholly spinescent petiole, the male sporophyll lacking a distinct terminal spine (Fig. 5.) and the narrowly triangular megasporophyll lamina with a slender apical spine (10-25 mm long) and reduced lateral spines. Adaxial mesophyll is usually continuous across the moderately broad and rounded midrib, but sometimes interrupted by the midrib in the east of the range. This may be due to genetic admixture of C. bougainvilleana from further to the east. The condition of reduced lateral spines also occurs in C. edentata, and related taxa from Philippines, Malaysia and the Indian Ocean. The latter taxa (not all treated herein) are, however, distinguished as a group by the lack of the apical crest on the seed.
Cycas rumphii has been poorly understood in the past. Recent recognition of a number of related species has allowed clarification of its identity, and clear delineation of its distribution (Fig. 1) . As now understood, C. rumphii has a distribution centred on the Moluccan island group (Maluku, or the Spice Islands) extending east into Indonesian Papua and a short way along the north coast of Papua New Guinea, and north to Sulawesi. In the west, it appears to extend to southern Borneo, north-eastern Java and Christmas Island.
C. rumphii appears to share the ecological preferences of several other taxa in this group, being largely a species of closed woodland or forest on more or less calcareous substrates in near-shore environments. Recognition of C. rumphii as a distinct species has been widely argued, with early discussion very ably summarised by Stapf (1916) . Schuster (1932: 74) provided an essentially correct treatment of this species (with the exception of the varieties and subspecies, and the New Caledonian material cited), in contrast to his confused treatment of most other species. The name has been generally accepted subsequently, although misapplications of the name C. circinalis to this and related taxa continue (eg. Jones 1993, corrected in 2 nd edition, Jones 2002).
Conservation status: the 1997 IUCN Red List of Threatened Plants lists C. celebica as R, although very little is known of this or in fact most occurrences in this region. Once abundant and widespread, this species occurred in coastal sites that have experienced severe pressures from population increase and development. This habitat is also coming under increasing pressure for aquaculture sites. Although probably not immediately threatened, it is potentially vulnerable in the longer term. Ver 3.1:IUCN (2001) 
litoralis).
Illustrations: Ridley (1925) , Schuster (1932 as C. rumphii p.p.) , Smitinand (1971) , Cheng et al. (1975 as C. rumphii) , Amoroso (1986 as C. rumphii) , de Laubenfels and Adema (1998) , Hill & Yang (1999 as C. litoralis) Etymology: from the Latin dentata, toothed, with the Latin prefix e-, without, in reference to the megasporophyll apices.
Vernacular: kwale pahang (woods on sea shore)(Malay); prong thale (sea cycad) (Thai), sauang, sawang (Ilocano); bait, bayit, pitógo (preferred to potago, patubo, pitugo or bitogo) (Tagalog); oliba, oliva (preferred) (Spanish); uliba, uliva; (unidentified language) (Hill & Vatcharakorn 1998 , Ridley 1893 , Amoroso 1986 , Schuster 1932 , Zamora & Co 1986 , Bonta & Osborne 2007 .
Stems arborescent, to 10 m tall, to 20 cm diam. at narrowest point. Leaves bright to deep green, highly glossy, 130-230 cm long, flat (not keeled) in section (opposing leaflets inserted at 180° on rachis), with 100-200 leaflets, tomentum shedding as leaf expands; rachis consistently terminated by paired leaflets; petiole 30-90 cm long (20-50% of total leaf), glabrous, spinescent for 5-100% of length; basal leaflets not gradually reducing to spines, 120-280 mm long. Median leaflets simple, strongly discolorous, 220-370 mm long, 11-19 mm wide, inserted at 45-80° to rachis, decurrent for 5-13 mm, narrowed to 5-8 mm at base (to 35-50% of maximum width), 12-35 mm apart on rachis; section flat; margins slightly recurved, not undulate; apex acute, not spinescent; midrib flat or raised above, raised below, wide. Cataphylls narrowly triangular, soft, pilose, 40-70 mm long. Pollen cones narrowly ovoid or fusiform, orange, 35-60 cm long, 11-17 cm diam; microsporophyll lamina firm, not dorsiventrally thickened, 35-44 mm long, 12-23 mm wide, fertile zone 30-35 mm long, sterile apex 5-6 mm long,; level to slightly deflexed; apical spine prominent, sharply upturned, 9-24 mm long. Megasporophylls 24-50 cm long, white-, yellow-tomentose or brown-tomentose, tomentum persistent; ovules 2-8, glabrous; lamina lanceolate, 43-120 mm long, 20-40 mm wide, lateral spines short or indistinct; apical spine distinct from lateral spines, 14-40 mm long, 4-12 mm wide at base. Seeds flattened-ovoid, 45-66 mm long, 35-50 mm wide; sarcotesta orange-brown, not pruinose, 3-5 mm thick; fibrous layer absent; sclerotesta smooth; spongy endotesta present. Fig. 4 .
Historical notes: described by de Laubenfels and Adema in 1998.This taxon has been included in C. rumphii by numerous authors, starting with Kurtz (1877), with the exception of Foxworthy (1911) , Merrill (1912 Merrill ( , 1918 Merrill ( , 1921 as C. circinalis, Schuster in 1932 described it as C. circinalis subsp. riuminiana var. curranii forma maritima.
Hill recognised this as a distict taxon in 1995 (Hill 1998) and formally described the taxon as C. litoralis in April 1999. De Laubenfels had already described this taxon as C. edentata, published in 1998 but with a confused circumscription that included C. glauca, C. rumphii and others.
Distinguishing features: the non-pectinate megasporophyll (Fig. 4) , the very glossy leaves and the large seed with spongy endotesta place this species unmistakably in the C. rumphii group. Within that group, it is distinguished from C. rumphii and all related species occurring to the south and east by the distinct, long, stout spines terminating the microsporophylls (Fig. 5.) . C. thouarsii from the south-western Indian Ocean shares this microsporophyll character, but differs in having narrower leaflets that are distinctly glaucous when developing. C. zeylanica (J. Schust.) A.Lindstr. & K.D.Hill from Sri Lanka and The Andamans is characterised by longer, narrower and more attenuate megasporophylls, more widely spaced leaflets and more abundant, longer and distinctly pungent cataphylls with a more rufous tomentum.
Distribution and habitat:
Cycas edentata occurs in south Vietnam, southern Burma and southern Thailand, extending south into peninsular Malaysia, Sumatra, Java and northern Borneo but apparently not elsewhere in Indonesia (Fig. 1) . Once common around the coast of southern Thailand, but now removed from many sites. It also occurs in the western and central parts of the Philippines. This species occurs only along shorelines, in full sun to moderate shade in often dry littoral scrubs on beach sand or rocky headlands, often in very shallow soil and apparently over both granite and limestone substrates. Subsection Endemicae Schuster (1932: 65 No type species was designated. Schuster included three species in this section, which he defined only on the pungent-acuminate pinnae and the relatively small and slender megasporophylls. Cycas media R.Br. is chosen as lectotype of the subsection, being the most well-known and earliest-described of the three species, and also adequately satisfying Schuster's definition.
This subsection is distinguished by the relatively flattened microsporophylls with a short and sharply upturned apical spine, the lack of spongy tissue within the seed, and the lack of a fibrous layer in the sarcotesta. Pinnae are often pungent-acuminate, as stated by Schuster, but not in all species, and often no more so than in other groups. Eight series are recognised (Hill 1995b) , six of them endemic in Australia, and two occurring in Australia and New Guinea. About 26 species are endemic in Australia, two endemic in Papua New Guinea, one species ocurring in Papua New Guinea and Irian Jaya, and one on Timor and Sumbawa. Schust., Pflanzenr. 99: 66 (1932) .
Lectotype (here designated): Hort. Roterodam. (lecto U). This sheet most closely matches the basally restricted leaflets later described by Miquel (1868) .
Cycas rumphii var. timorensis Miq., Comm. Phytolog.: 125-126 (1840 -1841 . Type: Indonesia, Timor, ex Herb. Mus. Paris (holo L; iso LE, U).
Literature: Miquel (1842 Miquel ( , 1843 Miquel ( , 1861 Miquel ( , 1868 , Lemaire (1864 ), De Candolle (1868 ), Regel (1876a , 1876b ), Hill (1995a , Hill (1998) , de Laubenfels and Adema (1998 The types of Cycas glauca and C. rumphii var. timorensis consist solely of sterile leaves, making it extremely hard to relate it to any previously described species. Hill (1995a) first placed C. glauca into synonymy with C. rumphii but later (Hill 1998) placed the taxon into synonymy with C. thouarsii. De Laubenfels (1998) unaware of the type in Utrecht, regarded C. glauca as a nomen nudum but placed C. glauca into synonymy with C. rumphii and C. rumphii var. timorensis into the synonymy of his newly described C. edentata. More recent fieldwork conducted in Indonesia as part of an ongoing study into the systematics of the genus Cycas has shown C. glauca to be a distinct taxon unrelated to the C. rumphii group, widespread and locally abundant on the islands of Sumba and Timor.
Distinguishing characters: Cycas glauca is related to the Australian species, probably nearest to C. silvestris on the basis of leaflet width but differs in the distinct glaucous blue cast on the emerging leaves. It has a superficial resemblance with and could be confused with C. thouarsii (Indian Ocean) due to the bluish cast on the leaves, but differs in having wider pinnae and smaller seeds lacking a spongy layer. Hill (1994b, fig. 5 ).
Etymology: from its original collection from the British Territory of Papua.
Vernacular: Warnara (Unident language) (Bailey 1909 , Bonta & Osborne 2007 .
Stems arborescent, to 2.8 m tall. Leaves bright green (bluish when new), semiglossy, 100-130 cm long, slightly keeled (opposing pinnae inserted at 130-160° on rachis), with 180-250 leaflets, with white and orange tomentum shedding as leaf expands; rachis usually terminated by a spine; petiole 30-40 cm long (25-35% of total leaf), glabrous, unarmed; basal leaflets not gradually reducing to spines, 30-90 mm long. Median leaflets simple, weakly discolorous, 80-130 mm long, 6-9 mm wide, inserted at 60-80° to rachis, decurrent for 1.5-5 mm, narrowed to 3.5-5.5 mm at base (to 55-65% of maximum width), 5.5-14 mm apart on rachis; section flat; margins flat; apex acute, not spinescent; midrib raised above, raised below. Cataphylls linear, pungent, pilose, densely orange-tomentose. Pollen cones ovoid, orange, 15-20 cm long, 810 cm diam.; microsporophyll lamina firm, not dorsiventrally thickened, c. 24 mm long, c. 10 mm wide, fertile zone c. 17 mm long, sterile apex c. 7 mm long, level, apical spine rudimentary, sharply upturned, 1-5 mm long. Megasporophylls 16-20 cm long, browntomentose; ovules 2-6, glabrous; lamina lanceolate, 35-50 mm long, 17-25 mm wide, regularly dentate with 14-20 pungent lateral spines, 2-4 mm long; apical spine distinct from lateral spines, 8-15 mm long. Seeds flattened to ovoid, 32-35 mm long, 25-29 mm wide; sarcotesta orange-brown, not pruinose, 1.5-2.5 mm thick; fibrous layer absent; sclerotesta smooth; spongy endotesta absent.
Historical notes: the basis of this species was cited only as 'On the Fly-River; D'Albertis. The two sheets MEL68056 and MEL68057 (photos NSW) apparently collected by D'Albertis were annotated only by Mueller, and do not bear D'Albertis' name. A portion of the former was sent to K by Mueller, according to his annotation on the sheet. The sheet MEL68056, annotated by Mueller 'parofolii supera / Fly-River' , is more comprehensive, and has been designated the lectotype.
Distinguishing features:
Cycas papuana is nearest to C. armstrongii Miq., differing in the longer leaves with longer petioles and more leaflets (C. armstrongii has leaves 55-90 cm long with petioles 10-25 long and 160-220 leaflets). The long, unarmed petiole resembles that of C. conferta Chirgwin & Wigston, which differs in the somewhat shorter leaves (70-110 cm long) with more closely crowded leaflets (spaced at 4.0-7.0 mm on rachis), less extended sterile apex on the microsporophylls (6-8 mm long), and larger seeds (36-40 mm long). Both C. armstrongii and C. conferta are endemic in the Northern Territory of Australia. 
Excluded names
Cycas rumphii var. subinclusa Schuster., Pflanzenr. 99:75 (1932) .
Type: the illustration, Schuster, Pflanzenr. 99:75 Fig. 12 Y-Z (1932) The type drawing appears to have been made from dried material of a plant cultivated at the Botanical garden in Utrecht. The epithet refers to the way the ovules are held on the megasporophyll. However this character appears to be an artifact of the drying process. This drawing lacks the megasporophyll lamina, which is crucial for correct identification. Schuster clearly states 'Laminae macrosporophyllii profunde pinnatifidae' . Judging by Schuster's confused concept of C. rumphii and the statement of a "very pinnatifid megasporophyll lamina", this name should not be further associated with C. rumphii. Without a complete megasporophyll lamina it will forever be impossible to correctly identify this taxon. No herbarium specimens are known to exist that can be related to this description or the cultivated plant. The cultivated plant can no longer be located.
Cycas corsoniana G. Don, Gard. Mag. & Reg. Rural Domest. Improv. 18: 371 (1842) ; name only, in syn. (Schuster 1932) . Zamia corsoniana G. Don, Gard. Mag. & Reg. Rural Domest. Improv. 18: 371 (1842) ; name only.
Cycas corsoniana G.Don was one of four newly described taxa discovered by Mr. James Corson during his trip to the "South Seas". The locality was said to be Batagoda and (!) Geby. It has not been possible to trace these localities even to country of origin. The description states "scales of strobile cuneated, each with an incurved hook at top, on the upper face". The mention of the spinose tip on the microsporophyll, which is so long that it is curved is interesting as C. rumphii has no, or only a rudimentary spinose tip on the microsporophyll. This name should not be associated with C. rumphii, although it may be matched with another taxon in the Rumphiae subsection. The type specimen
has not yet been located and does not exist in the Linnean Society Herbarium but may be in the herbarium of the late Professor Don. The Don collection was auctioned to the Natural History Museum of London (Lot no. 254) in the sale of 10 th November 1863.
